ABSTRACT
INTRODUCTION
Helicobacter pylori infection is one of the most common infectious diseases all over the world. It is responsible for a remarkable number of illness and abdominal pain (1). More than half of the world's population is infected with this organism. H. pylori plays role in occurrence of gastric and duodenal cancers and intestinal lymphoma. Numerous genes such as vacA, cagA, cagE, iceA, babA and oipA, have been recognized as an important cause of pathogenesis of H. pylori infection (2-5). The cytotoxinassociated gene product (cagA), the vacuolating toxin (vacA), and the adhesion protein babA2 are major virulence factors of H. pylori that have been described (4). The severity of diseases caused by strains which express babA is greater than diseases by strains that do not express the gene. The presence of the cagE gene has also been associated with more severe clinical outcomes (5) . The induced by contact with epithelium (iceA) gene has two main allelic variants iceA1 and iceA2. The expression of iceA1 is up-regulated on contact between H. pylori and human epithelial cells, and may be related with peptic ulcer disease. The expression of the outer inflammatory protein A (oipA) associated with IL-8 induction and is related with severe clinical outcomes (5) . Even though H. pylori infection is common in Iran, there is only a few information about the genotyping of H. pylori strains (6, 7). The genotype determination of H. pylori isolates from infected individuals with higher risk for severe diseases may lead to further knowledge about the relationship between supposed virulence genes and clinical signs. The aim of this study was to investigate the vacA, cagA, cagE, iceA, babA2, and oipA genotypes of H. pylori and their correlation with clinical diseases in patients referred to endoscopy ward of the Beheshti hospital in Kashan, Iran.
MATeRIALS AND MeTHODS
Study populations. Two hundred and twenty two patients with signs of abdominal pain or burning, nausea, vomiting, frequent burping, bloating and weight loss with an average age of 44.69 ± 18 years (range from 16 to 88) had undergone endoscopic investigation at Beheshti hospital in Kashan, Iran, from July 2010 through Jun 2012. H. pylori strains were isolated from the gastric mucosa biopsies specimens of H. pylori infected patients. Patients who received H. pylori eradication therapy protocol or treatment with antibiotics, bismuth-containing compounds, H2-receptor blockers, or proton pump inhibitors within 4 weeks prior to the study were excluded from the study. Informed consent was obtained from all participants, and the study was approved by the ethics committees of Kashan University of Medical Sciences.
H. pylori culture. Three gastric mucosal biopsy specimens were obtained from each patient. Specimens were used for culture, the rapid urease test, and pathological examination. One antral and one corpus specimen were directly inoculated onto the agar gel to perform the rapid urease test (RUT). The results were recorded within 24 hours. A positive RUT was indicated when the color changed from yellow to pink. The culture positive and/or positive RUTs specimens were used for chromosomal DNA extraction if the culture was negative.
Each specimen was immediately placed into Stuart's transport medium and sent to the laboratory within 2hrs at 4°C. The biopsy specimens were smeared on the surface of Columbia agar plates supplemented with 10% horse serum and a set of antibiotics including 5 mg/l trimethoprim, 10 mg/l vancomycin, 5mg/l cefsulodin, and 5 mg/l amphotericin B. Then plates were incubated at 37°C under microaerophilic conditions (5% O 2 , 10% CO 2 , and 85% N 2 ), and examined after 7 days of incubation. The isolates were identified by Gram staining of the colonies, typical cell morphology, and testing for the presence of urease, oxidase, and catalase.
Chromosomal DNA extraction The genotype profiles of H. pylori isolates were determined by PCR. Chromosomal DNA was extracted from confluent plate cultures expanded from a single colony using a commercially available kit (QIAGEN Inc., Valencia, CA, USA). Primer sequences, sizes, conditions of PCR amplifications of the glmM gene for detection and confirmation of H. pylori, the virulence genes which were designed based on published papers with a modification of PCR mixtures, and PCR conditions are summarized in Table 1 . Each PCR of glmM, vacA, cagA, cagE, iceA, babA2 , and oipA was performed in a total volume of 50µl containing 100ng genomic DNA from H. pylori culture, 200 µM each of dNTP, 1×PCR buffer (20 mM Tris-HCl, pH 8.4), 50 mM KCl, 1.5 mM MgCl 2 (2 mM MgCl 2 for CagA), 0.5µM of each primer (0.2 µM for babA2 and 0.3 µM for CagA), and 1.5 units of Taq polymerase. Negative controls were added to each PCR run including all reagents except template DNA which was substituted with ultrapure water. Aliquots of amplified samples (10 µl) were electrophoresed on 1.5-2% agarose gel in TAE buffer. The gel was stained with ethidium bromide 0.5 µg/ml. The amplified bands were visualized under ultraviolet light and photographed.
Statistical analysis. The Chi square and Fischer's exact tests were applied to estimate the statistical differences between disease and various genotypes. The P-value < 0.05 considered as significant statistical differences.
ReSULTS
The studied patients were 99 (44.6%) males and 123 (55.4%) females with age range of 16 to 88 years old (mean age 44.6 ± 18.01 years). Clinical data revealed that from 222 patients with gastric complaints investigated by gastric endoscopy, 129 (58.1%) had gastritis, 47(21.2%) diagnosed as non-ulcer dyspepsia (NUD), 31 (13.9%) and 12 (5.4%) had gastric and duodenal ulcers, respectively. Three (1.4%) of patients had gastric carcinoma. The isolation rate of H. pylori strains from gastric biopsies was 37 out of 222 (16.7%), (95% CI: 0.118-0.216) in 12 males (32.4%), and 25 females patients (67.6%). The most common clinical diagnoses were non-ulcer dyspepsia in 29 patients (78.4%), followed by peptic ulcer diseases in 8 patients (21.6%). H. pylori DNA were extracted from 37 strains. DNA reliability and specificity was confirmed by glmM amplification and all of our isolates were positive for the glmM. The predominant genotype in strains by PCR was the babA2 (94.6%) followed by the oipA (81.1%), cagA (62.2%), the iceA1 (48.6%), and cagE in 40.5%, whereas the iceA2 was detected only in 16.2% and of strains.
The vacA alleles s1, s2, m1 and m2 were detected in 20 (54.1%), 13 (35.1%), 9 (24.3%) and 23 (62.2%) isolates, respectively. The allele s1m2 was the most frequent vacA allelic combination in H. pylori strains examined, followed by s2 m2, s1m1 and s2m1. The 16 (80) 13 (65) 10 (38.5) 1 (7.7) 9 (69.2)
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11 (100) 17 (85) 16 (80) 21 ( 1 (50) 2 (25) 6 (100) 13 (86.7) 2 (100) 8 (100) 6 (100) 12 (80) 1 (50) 7 (87.5) (Fig. 1) . A significant correlation was observed between vacAs1 and cagA genotypes (P < 0.008), vacAs1/cagE (P = 0.001), vacAs2/cagA (P < 0.047), and vacAs2/cagE (P = 0.016) with nonulcer dyspepsia; but there were not observed any correlation between other virulence markers. The majority (96.6%) of patients with non-ulcer dyspepsia possessing the babA2 genotype and 86.2% defined as oipA genotype (Table 3) . Distribution of H. pylori genotypes and risk for upper gastrointestinal diseases is showed in Table 4 .
DISCUSSION
It is known that more than half of the world's human population is colonized by H. pylori (8) . The predominant genotypes in this study were the babA2 followed by the oipA, cagA, iceA1, cagE and iceA2. Previous studies reported that the vacA genotype and occurrence of the cagA gene varied in H. pylori isolates collected from different parts of the world. These genotype variations affect the clinical presentation in H. pylori infected patients. The presence of the cagA gene varies from a minimum of 50% in some Middle East (9) to a maximum of 99% in many East Asian countries (10, 11). The percentage of cagA-positive H. pylori strains found in our study is less than reported data from European and North American studies (74% to 88%) (12-14). Many studies have proposed that cagA is a useful marker for the most virulent strains that are associated with peptic ulcer diseases, atrophic gastritis and adenocarcinoma (15). The vacA is an important virulence factor in nearly half of H. pylori isolates that encoding the vacuolating cytotoxin in various mammalian cell lines in-vitro. The H. pylori isolates classified according to presence of different families of vacA signal sequences (s1a, s1b, s2), and middle region alleles (m1, m2) (16). In this study vacA s1 was seen more than vacAs2. The study from Middle East showed that vacA s1 and s2 genotypes were similarly expected to be present in patients. African Arabs mainly were infected with s2 and South-Asians with the s1 genotypes (9). In the present study the vacA s1m2 genotype was found in 40.5% and vacA s2m2 in 21.6% of H. Pylori infected patients. According to previous studies, the most frequent genotype vacA s1m2, isolated in this study had lower vacuole formation activity than the vacAs1m1, which might accomplished by less severe pathological 
